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1 
This invention pertains to amusement, vend- 
ing, and coin-operated skill-testing devices, and 
bas as its principal object the provision of a 
machine of this class simulating many of the 
structural and operating features of the indus- 
trial overhead travelling crane, and in which the 
player or operator must exercise skill and judg- 
ment in the manipulation of certain controls in 
order to cause the claw of the crane to descend 
at a certain spot and pick up a prize object. 
More particularly, the novel amusement device 
includes a glass-walled cabinet having prize ob- 
jects distributed in some random pattern over 
the floor thereof, with overhead tracks on which 
travel a winch-carrier having a grab-claw lowered 
therefrom under control of the player for the pur- 
pose of seizing and delivering a desired article to 
the player as a result of his skillful manipulation 
of controls affecting certain .coordinated move- 
ments of the winch-carrier, traverse movements 
of the winch, and lowering movements of the 
grab-claw. 
Additional objects relate to the provision, in a 
machine of the class described, of an electrically 
operated crane and winch mechanism; a travel- 
]ing electric moior drive for the crane and winch; 
travelling electric contact means for the motor 
and controls, and control circuits therefor; 
Further objects relate to the provision of 
tuating mechanisms for the winch and crane 
sembly for automatically causing a traverse of 
the winch unit responsive to advance of the travel 
of the crane, and for causing a descent of the 
claw at various posiiions along the traverse; for 
reversing the movements of the carrier, the winch 
and associated instrumentalities in restoring the 
major mechanisms to a normal or starting posi- 
tion; 
Still further objects relate to the provision of 
clutch and brake mechanisms for the crane and 
winch, and eleciromagnetic solenoid control 
means and circuits therefor; of electromagnetic 
grab-claw means ïor seizing prize objects; of 
electromagnetic regulating means in the grab- 
claw for governing the seizing or grabbing action 
ihereof as a determinani in ihe degree of skill 
necessarily exercised in successfully manipulating 
the device; of circuit control means for regulat- 
ing and cycling the several operations of the en- 
tire mechanism and associated sub-mechanisms 
thereof. 
Additional aspects of novelty and improvemeni 
in the disclosed device relate to details of the 
construction and operation of the illustrative em- 
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Fig. 1 is a top plan view of the gaine cabinet 
giving a top plan view of the crane or carrier; 
Fig. 2 is a side elevation of the same; 
Fig. 3 is a front elevation of the saine; 
5 Fig. 4 is a fragmentary vertical sectional detafl 
of the prize-delivery door structure looking in the 
direction of lines 4--4 of Fig. 3; 
Fig. 5 is an enlarged vertical sectional detail of 
the delivery door structure in operated (open) 
I0 condition, looking in the direction of lines 6--6 
of Fig. 3; 
Fig. 6 is a horizontal sectional detail looking 
clown on the delivery door structure in the direc- 
tion of lines 6--6 of Fig. 5; 
]5 Fig. 7 and Fig. 8 are vertical sectional frag- 
ments of a modifled form of delivery door struc- 
ture, and are views similar to that of Fig. 4; 
Fig. 9 is a horizontal section, to enlarged scale, 
through the crane carrier housing, showing the 
2O parts thereof in plan; 
Fig. 10 is a fragmentary vertical section 
through the crane truck showing portions of the 
carrier and the grab claw in elevation; 
Fig. 11 is a sectional detail through one form of 
25 grab claw structure looking in the direction of 
lines  --  of Fig. 10; 
Fig. 12 is a horizontal sectional detail through 
the grab claw looking in the direction of lines 
12--12 of Fig. 10; 
3o Fig. 13 is a horizontal sectional detafl through 
the claw structure looking in the direction of lines 
13--13 of Fig. 10; 
Fig. 14 is a vertical sectional detail through 
the crane carrier taken in the direction of lines 
35 14--1  of Fig. 9 and showing particularly the gear 
drive for the traverse worm; 
Fig. 15 is another vertical sectional detail 
through the crane carrier taken in the direction 
of lines 16--16 of Fig. 9 and showing the gear 
40 drive for travelling the carrier forward and back; 
Fig. 16 is another vertical sectional detail 
through the carrier structure showing the winch 
unit thereof partially in elevation and partially 
in section, looking in the direction of lines  6--  
45 of Fig. 9; 
Fig. 17 is a horizontal section detail through 
the winch unit of the carrier at the level of lines 
17--7 of Fig. 16; 
Fig. 18 is a vertical sectional detail through 
50 the winch unit looking into the clutch means 
thereof at the position of lines 8--18 of Fig. 9; 
Fig. 19 is anoiher horizontal section through 
the winch unit at the level of lines 9--9 of 

bodiments hereinafter described in view of the 55 Fig" 16. 
annexed drawingsinwhich: Fig. 20 is a vertical sectional detail through 
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the crane carrier structure looking in the direc- 
tion of lines 20--20 of Fig. 9 and showing the 
motor drive and brake unit; 
Fig. 21 is substantially a bottom plan view of 
the motor unit of Fig. 20 looking up toward the 
brake unit; 
Fig. 22 isa vertical sectional detail ir the direc- 
tion of lines 22--22 of Fig. 20 showing the travel- 
ling contact and rail means af one side of the 
carrier; 
Fig. 23 is a skeletonized circuit diagram; 
Fig. 24 is a vertical section through a modified 
form of grab claw including electromagnetic reg- 
ulating means therefor; 
Fig. 25 is a horizontal sectional detafl looking 
in the direction of lines 2---.-of Fig. 24; 
Fig. 26 is a sectional view of a modification of 
the claw structure of Fig. 24; 
the claw structure of Fig. 24. 
Generalizecl structure ancl operation 
In Figs. 1 and 2 are shown respectively the 
top and side views of a coin-controlled variety 
of the novel crane machine, wherein the cabinet 
30 is provided with glass sidewaI1 sectïons 3 and 
a glass top section 32. 
At the top-of the front pedestal 33 is a player's 
control panel including a coin-deposit opening 
3¢, and advance control switch lever 3 and indi- 
cator light panel 3fi thereîor, and a traverse con- 
trol switch lever 3 and indicator light panel 
therefor. 
As in Fig. 3, at the front of said pedestal 
is an- outwsrdly rockable article or prize-delivery 
bin 0 provïded with a glass window portion 
and a handle portion 
Thé-normal starting position of the crane car- 
fier C is toward the front or pedestal end of the 
machine, as in Fig. 2; when a pla.yer has de- 
posited s proper coin, the machine is automati- 
cally conditioned for a cycle of play, and the 
player may' actuate the advance or forward lever 
3 to-cause the crane carrier C fo more forward, 
toward the right, Fi. 2, from the said starting 
position; release of said lever 3 will arrest the 
advance of the carrier set once, and the machine 
is in condition for opération of the traverse levez" 
37, operation of which will cause the.winch (luter 
described  and designated) W fo travel crosswise 
of the machine from its normal starting posi- 
tion (at the lower left of Fig. 1) untit the player 
judes that the rab-ctsw OE is appropriately 
alined, with' a desired prize article A, so that 
when lever  is released, the claw may automati- 
cally descend and open te grapple the article A 
i the manner illustrated by the dotted-line po- 
stion' of the  claw G  in Fig. 2. 
After the claw bas descended, the cycling con« 
trots of the machine will cause the winch to wind 
ii he claw, which wilI have automatically cl0sed 
upon and seized the article if it has been skiI1- 
fulIy located by the playeï, whereupon the crane 
carrier wfll return to normal starting position 
and automatically release or dump the seized 
a¢ticle upon reaching said position. 
Tlë released OErticle A (Fig. 2) will gravitate 
into se discharge hopper H and thence down 
apron or slide S (Fig. 4) to rest against the soHd 
portion of an arcuate bin cIosure  until the 
player rocks the closure into the dotted-line posi- 
tion of Fig. 5 to permit said article to gravitate 
farther onto the delivery shelf g'3 by passage 
tl2rough an open portion 4ë in the closure or gare. 
A spring ] is anchored on the shelf as af , 
and connècted fo the closure as at 49, and the 

4 
effort of this spring is dampened somewhat by 
bending around a pin  on a bracket portion 
5 of the closure, into which the pivot pin 
is projected (see also Fig. 6). 
5 A modified form of delivery closure means is 
shown in Figs.  and 8, wherein the fioor or 
shelf A for the closure is pivotedas at 3 (which 
construction is present also in Fig. 4), but the 
lower end of the spring 4, instead of being an- 
10 chored to pin 48, is attached to an arm 5 of an 
angle bracket pivoted on the fioor as at 5 and 
having another offset arm 5 which is engaged by 
the inner end of a plunger 7 to rock said bracket 
untfl the arm 4 engages pin 8 and thereafter 
15 pivots the fioor or shelf into the position shown 
in Fig. 8. 
The latter modified bin structure permits the 
player or the proprietor to return the prize article 
into the machine without removal therefrom and 
20 vithout opening the bin. or closure- means 42--44, 
since the article then simply gravitates off the 
tflted fioor 45A onto the bottom fioor BF of the 
cabinet. 
When £aid modified bin: structure is used, the 
25 lowez: shield portion 55 (Figs. 4 aad 5) is removect. 
Crane carrier structure 
The crane or carrier generally indicated af C 
in Figs. 1 and 2, is shown in section- in Fig. 9 and 
30 includes opposite side plates 6 joined by cross 
plates ; the side plates bave offset edges fo 
which are attached resilient bumper members . 
Also journaled in these side plates are carrier 
wheel discs 3 riding on truck surfaces  in op- 
35 posite side channels 5 supported beneath the 
glass top fo extend lengthwise of the machine; 
this construction is shown fo particular advan- 
rage in the vertical section of Fig. 10. 
The travel or advance of the crane is effected. 
,i0 as in Figs. 9 and. 10, through a pair of driving 
gears  set the opposite side plates on a cross 
shaft T journaled therein, and these gears ride 
in zespective gear racks  secured on the chan- 
riel- truck surfaces . This gear and wheel disc 
45 structure is fllustrated particularly in Fig. 15. 
Travet shaft ] is driven from the carrier power 
plant or motor unit, to be described, through the 
agency of-clutch means including a clutch disc 
] (Figs. 9 and 14) slidable o n said shaft by means 
5O of a clutch yoke ] pivoted af ]2 through a pin 
and slot connection ]3 with the armature ] of 
a travel-clutch solenoid ], energization of which 
will rock the clutch yoke ] anticlockwise in Fig. 
9 fo thrust, the clutch-disc pin ] into driving 
55 gagement with driving pinion ] normally idling 
on a spindle portion of shaft ]. 
The driving pinion ?] is in turn driven through 
intermediate idling pinions ] and ], the latter 
meshing with pinion  on the main cross worm 
60 shaft  journaled in the side plates of the car- 
rier. Fast on said worm shaft, set ifs opposite 
end, is a worm gear 2 driven by worm 3 on 
the main power plant motor $, this arrangement 
being shown fo particular advantage in Fig. 20. 
65 Brake means for the motor 84 is shown in Figs. 
20 and 21, and includes a brake drum  on the 
motor shaft, a brake arm $ pivoted at ] with 
itsopposite end slidable on stem 85 of the plunger 
of an operating solenoid 85. The brake arm nor- 
70 .mally rests against stop pin 0; and a buffer 
spring 91 on stem  provides yieldable braking 
contact for the arm against the drum. Thus, the 
motor is adapted fo be quickly stopped for arrest- 
ing the several operations which it powers. 
75 Driving power for the winch is derived from 
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said main power plant or motor 84 through a 
countershaft $3 journaled in the side plates of 
the carrier and having thereon a travelling pinion 
$4 keyed thereto by reason of the square section 
of said countershaft, as fllustrated in Figs. 9, 14, 
16, said pinion meshing (Fig. 16) with gear 
which in turn meshes with gear $6 on winch 
shaft 97 (on which the Spirally grooved winch 
or chain drum $8 is free). 
As in Fig. 19, the driven gear 96, fioating on 
shaft 87, has fixed therewith a ratchet gear 89, 
seën also in Fig. 18; and adjacent this gear is 
a clutch disc 166 secured to a large gear 161. 
Pivoted on the clutch disc are clutch pawls 162 
normally urged by springs 163 into engagement 
with the ratchet gear 89 so as to cause the clutch 
disc to rotate with the driven gear 86 in the train 
of three gears driven from the countershaft. 
The large gear 161 fixed to the clutch disc 
in turn meshes (Fig. 18) with a small interme- 
diate pinion 164 on a small countershaft 165 (Fig. 
17) in the winch, so as to drive the winch drum 
through reduction gears 1{}6 and 1{}7, the latter 
being fast with the winch drum 88. 
The gear ratio is chosen so that for one revolu- 
tion of the clutch disc 166 and its gear 16, the 
winch drum wfll make four revolutions, which is 
calculated to lower and raise the claw in its full 
operating cycle. 
The winch clutch is normally disengaged (Fig. 
18) by reason of the action of a pin 116 on clutch 
solenoid plunger 111 (urged outwardly by spring 
means hot seen) pressing against the free enda 
of the clutch pawls 162 into a slot 112 on the 
clutch disc and a corresponding slot 113 on the 
gear 161. 
When the clutch solenoid coil 114 is energized, 
pin 116 is withdrawn momentarily from said slots 
long enough to permit the clutch pawls 162 to 
grab the ratchet gear and start the clutch disc 
rotating, and thereafter, for the remainder of the 
revolution the solenoid pin 116 rides on the 
riphery of the clutch disc untfl the slots 1 t2 and 
113 are presented again, permitting he pin to 
press inwardly against the ends of the clutch 
pawls and disengage them from the driving 
ratchet; such a revolution of the clutch disc and 
its gear 161 would correspond to four revolutions 
of the winch drum, and hence to a lowering or 
raising of the claw, depending on which way the 
driving motor were going. 
The ball chain 115 (Fig. 19) wound on the 
winch drum is guided by an arm 1t6 pivoted at 
117 and having a paying hole I  8; this tends to 
keep the chain from jumping the drum. 
Countershaft 83 is rotated constantly, while 
the motor is running, through courtier gears CFig. 
9) 83A meshing with the pinion 8{} on the main 
worm shaft. 
Traverse of the winch carriage i effec:e, as 
shown in Fig. 9, by means of a pair of rider levers 
or worm riders 126, 126A, pivoted (Fig. 17) at 
their lower ends on the winch carriage and drum 
shaft, each said rider levers having a pin 122 
or 122A engaged with the plunger t, or 
of a corresponding operating solenoid 124 or 
124A. 
Thus, energization of either of the traverse 
solenoids 124 or 124A will cause toE]e correspond- 
ing worm rider lever 126 or 12{}A to be attracted 
against the main worm 8, with a resultant 
movement of the winch carriage across the range 
of its travel, the direction depending upon the 
direction of rotation of the main motor 84. 
When the winch carriage reaches the limit of 
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travel in either direction, the worm rider lever 
126 or 126A responsible for the driving control 
will ride off the worm 81 and the carriage will 
stop; and it will be clear that in ortier to reverse 
5 the travel of the carria-ge, it will be necessary to 
reverse the motor and also to energize the other 
traverse solenoid so that the other worm .rider 
lever can engage the worm, the flrst lever having 
ridden off the worm, at the rime the carriage 
10 stops. 
As shown in Figs. 9 and 18 particularly, elec- 
trical connections for the several control sole- 
noids on the winch carriage and carrier are ef- 
fected through the means of conductive rails 128 
15 and wiper contacts 13{}; the rails 128 are prefer- 
ably of brass and are spaced in parallelism by 
insulating washers 125, while the corresponding 
wipers are similarly spaced by insulation 131. A 
similar contact rail and wiper structure, shown 
20 in Figs. 2, 20 and 22, is provided for the travel or 
lengthwise movement of the carrier, and 
cludes right and left brush bars or rafls 132 (Fig. 
20) and 132A (Fig. 14 with corresponding wiper 
assemblies 133 (Fig. 20) and 133A (Fig. 19). 
5 Electrical connections from the source of power 
and control relay system are effected variously 
through said rail and wiper contact means, so 
that the crane carrier and winch carriage and 
associated electrical parts may be moved freely 
30 in traveiling and traverse movements. 
Grapple or claw 
The form of grapple or claw shown in Fig. 10 
35 is suspended from the winch structure, generally 
indicated at W, at the end of the ball chain I I 5 
by means of a collet 140 (Fig. 11 also) on a top 
plate 14t of a solenoid shell 142, within which is 
a solenoid coil 143 provided with a plunger 144 
4o terminating at its lower end in a movable 
nulus 145. 
Grapple arms 145 are pivotally attached as at 
t47 to a stationary plug 148 suspended from the 
solenoid shell by rie rods 149. Guide links 15{} 
are pivotally attached to the bights of the claws 
45 as at 151, and as at 152 to a sliding guide ring 
Operating links 154 are pivotally connected to 
the claw arms as at t55, Figs. 10 and 11, and 
also to the movable annulus 145, as at 156. 
:»0 When the solenoid 143 is energized, plunger 
t44 is raised carrying annulus 145 with it, which 
lifts the operating tinks 154 upwardly, pivoting 
the claw arms at 14] to open the claws, the 
tion being stabilized by the guide links 156 and 
'» the guide ring 153 on the shell. The weight of 
the claw structure and plunger is adequate to 
store the claws when the current is cut off; how- 
ever, there is additionally provided a buffet and 
closure spring I0 on the outside of the shell 
0 above the guide ring t53, such that the latter: in 
rising, compresses said spring, assuring positive 
closure on de-energization of the solenoid, elec- 
trical circuit connection to which is completed 
;5 from the winch carriage by a flexible cable 161 
terminating (Fig. 17) in the carriage at wiper 
assembly 13 
The grappling action of the claws is somewhat 
dependent upon the tension and action of the 
0 shell spring 16{}, and in the modified form of claw 
shown in Fig. 24, there is provided an electro- 
magnetic control for said action, the general 
structure being similar to that described in view 
of Fig. 10, but differing in that the claw.arms-I 
5 are pivoted to plug 171 as at 172, and the plug is 
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flxed on tic. rods I], there being no operating 
links suchas links 154 of Fig. 10. 
Combination guide and operating links are 
provided by arms 174 pivoted to the claw arms 
as at 175 and to a guide ring 176 slidable on the 
shell. 177. A moving annulus 178 is secured to 
the solenoid plunger 179 which is also provided 
with a tubular shell 180 telescoping on the sole- 
noid shell 177 and bearing up against the ring 
176 when the solenoid is energized, this action 10 
being modified, optionally, by reason of the shell 
spring 18.1, provided certain spring stops are in 
position. 
Within the solenoid shell for the main sole- 
noid 182 is a spring solenoid 188 having plunger 15 
184 working against spring 185 and provided 
with a moving annuius 186. Pivoted as at 
to depending legs 188 are spring stop arms 
notched as at 190 to engage the alLVluius and .be 
pivoted by movements of the latter so as to re- 20 
tract and project lugs lgl from the body of the 
shell into and out of the path of thespring 181. 
When the stop lugs are projecting (as when 
the spring solenoid is energized) spring 181 bears 
against the lugs 19l and stiffens the action of 25 
the claws; but when the spring solenoid is not 
energized, lugs 19l are withdrawn and the main 
spring t81 is ineffective, thus easing the action 
er the claws. 
Circuit connections for the two solenoids 
and 188 are carried tln'ough a flexible cable 
to the winch carriage. Shield means in the form 
of a bell 194 secured on the top plate of the main 
ahell conceals and protects the spring l SI and 
control means I  I therefor. 
The form of claw structure of Figs. 24 and 25, 
less the optional spring tension control means, 
is shown in section in Fig. 26 with a constantly 
acting buffet and loading spring 195 
by the sliding ring 176A and pressed upward- 40 
lY against the rira 196 of the main she!l cap 
plate 197. Thus, in the forms of claw shown 
In Figs. 1( and 26., the spring loading is constant, 
while in the form of Fig. 24, the spring loading 
s controllable bF electromagnetic means. 45 
ConroZ circui and operaon 
Referring to Fig. 23 and assuming the device 
to be arranged for coin operation, the player de- 
posits a coin in the opening 84 (Fig. 1) closing 50 
coin. switch 200, which puises the pilot relay #1 
via conductor 20[, it being observed in this draw- 
ing that heavy lines are used to designate most 
ofthe direct terminal connections to the power 
source for purposes of simplifying the descrip- 55 
tion, it being noted also that there are two power 
sources, one at 50 volts and the other at 110 volts, 
this being merely a safety feature, so that no dis- 
tinction will be ruade in the description between 
said sources. O0 
As a result of the operation of the pilot relay 
#1, the hold relay pulls up via pilot contacts 202 
and conductor 208 from the pilot relay, where- 
upon. the hold relay immediately locks-in its 
own holding circuit at its contacts 802, and the 65 
sequence switch motor starts via contacts 204, 
on the hold relay, and conductor 205, so that 
shaft 206., driven through a gear box by the se- 
quence motor, tends to rotate the two sequence 
switch wiper contact arms =07 and =08 through 70 
a conventional friction slip-clutch (not shown), 
this action however being restrained by indexing 
pawI means such as the armature pawl =24 en- 
gaged in the first notch in disc 
AsSllmillE now that the player wishes to start 
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the crane on ifs advancing or forward travel, he 
operates the forward control lever 85., thereby 
causing the interlock relay to puil up via forward 
swich contacts 209, conductor 219, whereupon 
this interlock relay becomes mechanically locked 
by the trip lock armature 
As a resuit of the operation of the interlock 
relay, the clutch relay is energized via conduc- 
tor 218 and interlock contacts 214; also, the outer 
index magnet for the outer sequence switch is 
energized via outer sequence swich button con- 
tacts 215, conductor 218, interlock relay contacts 
217, conductor 218 to cross relay contacts 219, 
normally closed, conductor 28, normally bridged 
inner sequence switch contacts 222, wiper con- 
tact 298, and the power bus ring 228. 
As a result of energization as aforesaid of the 
outer index magnet, its armature pawl 224 is 
withdrawn from the holding notch on disc 225 
momentarily until the index circuit at contacts 
215 is broken, so that the disc 225 travels about 
45 ° until the pawl drops into the next notch 228. 
When the interlock relay pulls up as aforesaid, 
the motor 84 for the crane is energized via inter- 
lock contacts 251 through contacts 249 on the 
brake relay, contacts 247 on the forward release 
relay, conductor 248 to the left brush bar #3 to 
motor armature terminal #3, thence to brush bar 
#4, conductor 282 through reverse relay contacts 
278 and back to brush bar #2 in the left group, 
through the motor field terminals #2 and #5, 
returning via left brush bar #5 to conductor 279 
from the power circuit via closed contacts 277 on 
the reverse relay. 
At this rime, also, the crane clutoh is energized 
via clutch contacts 227, conductor 228, forward 
release relay contacts 229, conductor 280 to the 
left brush bar #6 via conductor 29X, to the 
crane clutch cofl 75, whereupon the mechanism 
heretofore described in view of the lower right- 
hand portion of Fig. 9 cornes into play and the 
crane carriage begins to travel forward. 
Shouid the player hold the forward control 
lever down until the crane approaches the limit 
of its travel forwardly, the aforesaid clutch coi1 
circuit wouid be broken by reason of one of the 
two said brush bars (hot seen) being broken be- 
fore the limit is reached (simflar to the break 
shown at 295, Fig. 23). 
Assuming now that the player does hot permit 
the crane to move the fui1 range of its forward 
travel, but wishes to stop it at a desired position, 
he releases the forward control lever 85, thereby 
opening contacts 299 and closing' contacts 209X, 
thereby energizing the forward release relay via 
conductor 281, outer sequence switch bus ring 
282, segment 288 engaged by wiper 297, and con- 
ductor 28 IX; and as a result of said energization 
of the forward release relay, its contacts 229 open, 
t¢hus opening t¢he aforesaid circuit therethrough 
for the crane clutoh coil 7 (via 280, 94X), and 
also breaking the motor circuit at its contacts 
47, above described, it being noted that the for- 
ward release relay holds its own circuit now at 
contacts 284, conductor 285. 
The player may now cause tle crane to trav- 
erse the fleld by operating the cross control lever 
37, which wll close cross contacts 230, thereby 
applying power from the inner sequence switch 
bus ring 23, wiper 8, contacts 22, conduc- 
tor 231, said cross contacts 23, and conductor 
239 to the cross fced coil so that the cross feed 
l'elay is operated, resulting in c]osure of cross 
feed contacts 20 to apply power from hold con- 
ductor 235, normally closed cross release contacts 
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241, conductor 242, said contacts 240, conductor 
243 to right brush bar #3, thence to cross bar 
#3 and conductor 244, to energize the cross feed 
or traverse clutch coil 24A, thereby engaging the 
worm clutch, as heretofore described, and caus- 
ing the carriage or crane fo travel crosswise, 
motor 04 being energized at tis tirne through 
cross feed relay contacts 245, conductor 245, and 
brake relay contacts 249 and conductor 248. 
A further incident fo the operation of the cross 
control lever is a second pulsing of the outer 
dex magnet and tripping of the outer sequence 
switch as a result of one of the .cross ïeed relay 
contacts 220 making with contact 220X fo com- 
plote a circuit via conductor 250, outer sequence 
switch contact button 25 bridged by wiper with 
contact .5X, condu,ctor 28, fo the outer index 
magnet. 
If the player does not release the cross control 
lever 87 before the crane reaches the end of its 
crosswise travel, the circuit for the cross feed 
clutch coil 24A wfll be broken by the outer 
quence svitch, which is now slowly tolling off 
the rime allotted to the player in which he may 
release the cross control lever, the timing being 
such that if the crane fully traverses the field 
and the worm pawl drives off the worm, a few 
seconds later the outer sequence switch wiper 
arm 297 will momentarily bridge power contact 
288 and segment 239 near the end of ifs cycle, 
thereby energizing the cross release relay via 
conductor 237X, for which a holding circuit is 
then established af ifs contacts 280 with power 
from the hold relay via conductors 283, 235. 
Claw cycle 
As the curer sequence switch wiper nears its 
home position, its contact 28 is momentarily 
bridged with power contact 238 fo puise the inner 
index magnet via conductor 82, thus starting 
what may be .considered the claw cycle, an inci- 
dent of which is the application of power from bus 
ring 23 by wiper 208 fo the first winch segment 
283 (which is looped with the second winch seg- 
ment 284) and thence via conductor 295 fo the 
#1 right brush bar, and thence via the #1 cross 
brush bar and conductor 288 fo the winch cofl 
 4, which actuates the winch clutch mechanism 
of Figs. 17 and 18, causing the chain 115 fo un- 
wind and lower the claw, the operating or open- 
ing coil 3 (or 82) Fig. 11 or 24, for which 
is energized by application of power thereto from 
inner bus ring 223 by wiper 208 fo the claw seg- 
ment 25, conductor 288, #4 right brush bar, 
#4 cross brush bar, conductor 289. 
After approximately four revolutions of the 
winch drum, the claw is fully down and ready for 
hoisting. When the wiper 288 contacts button 
20, power is applied via conductor 2 fo the 
brake relay, contacts 272 of which apply power 
via conductor 23, #5 right brush bar, and con- 
ductor 24 fo brake cofl 89; and brake relay con- 
tacts 249 opening also fo de-energize the motor 
84 during the braking. 
Immediately thereafter the inner sequence 
switch wiper 288 applies power fo the reverse seg- 
ment 275 fo energize the reverse relay coil via 
conductor 278, and thereby reverse the power 
connections through motor 84 fo cause it to re- 
verse direction. 
The normal or forward directional energiza- 
tion of motor 84 is effected through the normally 
closed contacts 277 and 278 on the reverse relay, 
contacts 277 applying power vla conductor 
and the left brush bar #2 to motor terminal #2, 

I0 
while contacts 2"8 via conductors 280 and 282 
and left brush bars #4 and 5, respectively, com- 
plote the normal motor circuit with terminal #3 
connected to conductor 24S, contacts 24, con- 
5 ductor 2.8, contacts 249 on the brake relay, con- 
ductor 250, interlock contacts 25, power line 252. 
Upon pulling up of the reverse relay as afore- 
said, one of the contacts 277 breaks from its nor- 
mal contact and makes or closes circuit with 
l0 contact 277X, while one of the contacts 28 
breaks with ifs normal contact and makes with 
contact 278X, so that the power connection from 
lead 29, normally completed for the forward di- 
rection of motor 04 af contacts 277, is now com- 
15 pleted af contact 278X and applied via conduc- 
tor 280 and left brush bar #5 to motor terminal 
#5 instead of fo terminal #2, reverse contact 
27X now shunting motor terminals #2 and #5 
via conductors 28 and 280 and left brush bar 
20 contacts #2 and #5, and the motor power cir- 
cuit thereby being completed in reversing action. 
Application of the brake as aforesaid is 
mentary while wiper 288 on the inner sequence 
switch passes over contacts 278 and then engages 
25 the second winch segment 284, which again en- 
ergizes the winch clutch coil  4 via the circuit 
previously described therefor, with the difference 
that motor 94 is now running in reverse, so that 
the claw is wound in or hoisted, it being observed 
30 also that since wiper 20 is no longer on the claw 
segment 287, the claw wfll have automatically 
(by ifs described spring means) have closed upon 
the object sought by the player, provided his 
manipulation has been adequate. 
35 After the winch has hoisted the claw, wiper 
208 will transiently engage contacts 286, again 
completing the brake relay energizing circuit via 
conductor 271 and causing momentary de-ener- 
gization of the motor and braking in the manner 
40 heretofore described, immediately following 
which, wiper 208 engages segment 287 fo apply 
power via conductor 288 and right brush bar #2, 
conductor 29, cross brush contact #2, and con- 
ductor 29} to energize the cross return clutch 
45 coil 124, thereby actuating the return worm 
clutch means heretofore described, so that the 
crane carriage returns across the field. 
Af this tflne, the power circuit set up for the 
cross return clutch coil on segment 28, con- 
50 ductor 288, is also extended via conductor 29 
fo reverse relay contacts 292, thereby closing" 
an energizing circuit via conductor 203, right 
brush bar #7, conductor 294 fo the crane car- 
riage clutch coil 78, thereby causing the crane 
55 to return fo home position, since the motor 
is at this tflne stfll running in reverse; and as 
the crane approaches this position, the motor 
circuit is broken on the #6 brush bar af 298, 
which is cut at this point, the rail or bar being 
60 fed from the #7 bar via contacts 292 on the 
reverse relay. 
As the crane carriage reaches the limit of ifs 
return travel, if presses against and closes the 
complote switch fo pulse the inner index mag- 
65 net once more via conductors 29 and 298 and 
contact button 299 on the inner sequence switch, 
fo which power is applied as the wiper 208 
reaches the first of its stopping positions, cor- 
responding fo the disc notch 300, by reason of 
70 which the wiper is caused to make a final move 
into home (or starting) position corresponding 
fo the notch 30. During this final homing 
rotation of the inner sequence switch wiper 
208, power is first applied via button contacts 
75 302 (looped with contacts 285) and conductor 
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271 to the brake relay cofl, thereby opening the 
motor 84 power circuit at contacts 249 and ap- 
plying the brake. 
At this time, also, wiper 208 engages the short 
claw segment 3D3 (looped with segment 
which again causes the claw to open as before 
via conductor 268 leading power to solenoid 
whereby to release any article the claw may have 
seized and dropping it into the hopper H of 
Fig. 2. 
As the ff*mer sequence switch wiper 28 nears 
final position, as aforesaid, it also applies power 
to button contact 304 fo energize the pilot relay 
#2 via conductor 305, which immediately breaks 
the power circuit for the hold relay at its COl]- 
tacts $06 to conductor 07; but since both of 
the principal (50 volt and 110 volt) toaster 
power circuits are thereby broken at hold relay 
contacts 26 and [2 by this action of the #2 
pilot relay, the latter momentarfly restores the 
110 volt power circuit at its contacts 698, con- 
ductors 0, in order that the cycle may be ter- 
minated by release of the intm-lock relay. 
Upon moving into home position, inneï se- 
quence switch wiper 206 transiently engages con- 
tact button l] fo apply power via conductor 
l.I to the trip lock coil and withdraw the trip 
10ck armature 212, thereby releasing the inter- 
10ck relay, following which, wiper 26 coasts to 
rëst on starting contacts 222 corresponding to 
dsc notch 3[1, with all circuits and eperating 
instrumentalities restored to initial or starting 
condition in readiness for a repetition of the 
decribed operating cycle. 
We claire: 
1.  miniature crane including a support 
mounting said crane for back and forth and 
crosswise travel, a grab hoist on the crane, a 
mot0r on the crane, drive means for travelling 
the crane and driven by said motor through a 
clutch, electromagnetic clutch means operable 
to drivingly interconnect said motor, said crane 
drive means, and said hoist for reversible oper- 
ations, a control circuit for the motor and said 
electromagnetic clutch means and including 
manual switch means operable to effect oper- 
ations of the .said clutch means to travel the 
crane in a predetermined sequence forward from 
a  starting p0siion and then cosswise to a de- 
sh'ed location, and thereafter lower, open, close 
and ' h-oist said grab device, restore said crane 
to said starting position and open said grab 
device. 
2 Amusement and skill apparatus compris- 
ing a crane and means mounting the sama for 
forward and traverse motion, motor means mov- 
able with the crane and drive mechanism co- 
op.erable ther.ewith for effecting the aforesaid 
crane motion, a cycling and control circuit al]d 
player-operated controls therein for separately 
effecting and arresting forard motion of the 
crane fron a normal starting position and for 
effecting desired traverse motion, a grab claw on 
the crane, a Winch and reverse mechanism there- 
for on the crane for lowe.ring and hoisting of 
sàid clav responsive fo arrest of the crane in 
traverse motion following forward motion, cir- 
cuit means and instrumentalities for opening 
and closing said claw during each cycle of lower- 
ing and hoisting as aforesad, and for opening 
said ctàw responsive to movement of the crane 
into said normal starting position to discharge 
articles seized thereby, together with circuit 
means cooperable with said control circuit for 
rèstoring said crane to said normal starting 

position following each player-initiated move- 
ment thereof away from said position. 
3. Amusement and skill apparatus comprising 
a simulated crane having back and forth and 
5 crosswise movement, circuits and instrumentali- 
ties connected for player operation initiating an 
operating cycle fo control advance of the crane 
from a starting position to an advanced position 
and for thereafter causing crosswise travel of the 
I0 crane to a crosswise location, automatic claw 
means positioned by the crane dependently upon 
movements of the latter effected by operation of 
the player's control as aforesaid, and control 
means acting automatically responsive to cross- 
I5 wise locating of the claw means fo actuate the 
same in seizing an article at said location, to- 
gether with circuit instrumentalities operating 
automatically during each said cycle to restore 
the crane to said starting position and to actuate 
20 the claw means to discharge a seized article. 
4. In a miniature crane apparatus, in combina- 
tion with a carrier mounted for travel back and 
forth, a winch on the carrier and movable to 
traverse back and forth, a motor on the carrier, 
25 a cycling control circuit and cooperating instru- 
mentalities operable in an operating cycle to en- 
ergize said motor, a main power shaft driven 
by said motor, electromagnetic clutch means for 
connecting said shaft to travel said carrier, elec- 
30 tromagnetic clutch means including connections 
thereîor in said circuit for actuation only follow- 
ing forward travel of the carrier to traverse the 
winch, electromagnetic clutch means operable to 
actuate said winch, an article seizing device op- 
35 erated by the aforesaid actuation of said winch, 
a manually operated travel switch and a manual- 
ly operated traverse switch, and connections be- 
tween said switches, said control circuit, and said 
instrumentalities, and said clutch means where- 
40 by, operation of the travel switch dul'ing any op- 
erating cycle causes said carrier to move forward 
at least to a limit of travel or optionally to any 
point shOlt of said limit; and operation of said 
traverse switch during any said operating cycle 
45 causes said winch to traverse to a limit, at least, 
or optionally to any point short of said limit, 
and to effect automatically thereafter actuation 
of said winch for article seizure, followed by a 
termination of said operating cycle with return 
50 of the carrier and winch to a predetermined 
position. 
5..n a simulated crane mechanism, a crane 
carmer, motor means carried by the carrier, for- 
ward drive mechanism for the carrier, eleetro- 
55 magnetic clutch means for interconnecting the 
drive mechanism and motor means, a grab and 
winch movable crossvise on the carrier, electro- 
magnetic clutch means on the carrier for inter- 
connecting the motor means and winch for cross- 
60 wise travel of the latter, electromagnetic clutch 
means on the winch for interconnecting the 
latter with said motor means for lowering and 
hoisting the grab, electromagnetic means on the 
grab for opening and closing same, a control 
65 cizcuit and selectively operable switch means 
connected in said circuit for actuating said motor 
and the severaI electromagnetic means in a pre- 
determined sequence to travel the carrier and 
winch and actuate said grabat desired positions. 
70 6. In a miniature crane mechanism, a trav- 
elling crane, motor means movable with the 
crane, a- travelling winch thereon, a grab on the 
winch, elecromechanical control instrumentali- 
ries drivingly interconnecting the motor means 
7[i with said crane and winch for travel operation. 
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a cycling circuit for said instrumentalittes and 
including selectively operable manual switches 
fo cause travel of the crane and travel of the 
winch by said motor means to a location, together 
with sequence switch means in said circuit for 
automatically actuaing said winch and grab 
following locating operation of the crane and 
winch as aïoresaid. 
7. In a miniature crane skill device, parallel 
gear racks, a crane carrier, rails paralleling said 
racks, a carrier travelling on sid rails back and 
forth, a motor movable with said carrier, gear 
means driving said carrier through said racks, 
electrical clutch means on the carrier for driv- 
ingly interconnecting said motor and gear means, 
and wiper contacts and rails providing moving 
electrtcal operating connections with said motor 
and clutch means. 
8. In a crane apparatus, a carrier travelling 
back and forth, a motor on the carrier, a winch 
movable back and forth on the carrier, a trans: 
verse worm on the carrier and rotated by said 
motor, a pair of worm clutches one at each trans- 
verse side of sid winch and movable into and out 
of driving engagement with said worm to drive 
the winch transversely of the carrier, each worm 
clutch being situated to move off one end of the 
worm fo limit transverse travel of the winch in 
the direction of said end, means for separately 
engaging and disengaging said worm clutches 
with said worm, and means for reversably en- 
ergizing said motor, whereby to reverse travel of 
the winch. 
9. In an electric crane device, a carrier movable 
fo travel back and ïorth, an electric motor on 
said carrier, a cross shaft on said carrier, a 
pendulum bracket carrying said motor pendantly 
and swingably from suid shaft, a pinion on the 
shaït and a motor 'worm meshed with said pinion 
whereby said shaft is rotated, together with 
means driven ïrom said shaft for travelling said 
carrier. 
10. The structure defined in claire 9 and fur- 
ther characterized by the provision of means 
driven from said shaft for travelling a winch, 
and a winch on the carrier and movable back 
and forth in the direction of the axis of said 
shaft and travelled by said last-mentioned means. 
11. A simulated crane device including, in com- 
bination, a crane carriage, a traversing winch and 
grab on the carriage, an electric motor on the 
carriage, clutch drive means between the motor, 
the carriage, and the winch for selectively driv- 
ing the saine from the motor, electromechanical 
control means on the carriage and winch for 
selectively actuating said clutch drive means, and 
circuits and control means including a flrst and 
second pilot relay, a hold relay, a clutch relay, 
forward-release, cross=feed, cross-release reverse, 
interlock, and brake relays, a pair of sequence 
switches, indexing means for said sequence 
switches, a starting switch, and manually oper- 
ated forward and cross control switches operable 
to effect selectlve operations of said clutch drive 
means and produce forward and traverse move- 
ments of the carriage and winch, followed by 
automatic article-selzing actuation of said grab 
following each traversing movement of the winch, 
and return of the carriage and winch to a start- 
ing position with article-releasing operaflon 
thereat of said grab. 
12. A simulated crane sklll gaine including a 
cabinet, guide means mounting a crane carrier in 
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said cabinet for back and forth travel, a winch 
and grab mounted on the carrier for back and 
ïorth traverse thereon, a player-actuated con- 
trol circuit including forward travel and unidi- 
5 rectional traverse control levers on the cabinet 
operable by the player to advance the carrier and 
traverse the winch, each respectively in one di- 
rection, from a starting position, and said cir- 
cuit further including means actuated following 
10 each traverse 0Peration by the player for actuat- 
ing said grab and restoring said carrier and 
winch to said starting position, and thereafter 
opening said grab ai said position. 
13. A simulated crane amusement device in- 
15 cluding a support, a crane carriage mounted on 
he support for reverse travel, a pick-up device 
on the carrier and movable back and forth cross- 
wise of the travel thereof, an electric motor and 
cooperating electromechanical means for driv- 
20 ingly interconnecting the motor with the carriage 
and the pick-up device for travelling the saine 
and for actuating the pick-up device in a low- 
ering and raising operation, a control circuit for 
said motor and said electromechanical means 
5 and including manual switch means for effect- 
ing selectively and in a predetermined sequence, 
travel movement of the carriage and pick-up de- 
vice, and automatic switch means having con- 
nection with said control circuit and electro- 
) mechanical means for effecting a lowering and 
raising operation of the pick-up device and an 
article pick-up operation thereoï following op- 
eration of said manul switch means. 
14. In an electric crane device including a car- 
35 fier having forward and return movement and a 
winch having traversing movement, the combi- 
nation of electric motor means and electrically 
controlled coupling means between the motor 
means, the carrier, and the winch for selectively 
40 effecting said movements; a control circuit for 
said motor and coupling means and including 
cycling switch means and relay means cooperable 
therewith and acting to determine a cyclic se- 
quence of operations of the carrier and winch 
45 including in the order named, at least a forward 
movement of the carrier, a traversing operation 
of the winch, and an automatic return more- 
ment of the carrier in each operating cycle; fo- 
gerber with selectively operable switch means in 
5O said control circuit and conditioned for operation 
thereby for actuation fo initiate an operating 
cycle as aïoresaid, and for selectively initiating 
in each said cycle a forward movement of the 
carrier and a traversing movement of the winch 
55 prior to automatic return as aforesaid. 
EDWARD J. COLLINS. 
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